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Introduction

Purpose:Purpose: Explore and develop applicable modes of data flow 
between applications and/or participants at various chemical scales. 

Members:Members: Theresa Windus, Branko Ruscic, Elena Mendoza, 
Reinhardt Pinzon, Eric Stephan, Karen Schuchardt, John Hewson, 
Sandra Bittner, Gregor van Laszevski

Background info:Background info: The essence of multi-scale science is the 
transfer of needed information from one scale to the other. For 
example, species-specific molecular (spectroscopic) data and 
species-interconnecting data (e.g. kinetic equilibria, bond dissociation 
energies, etc) feeds directly into the Active Tables (as well as
others), which in turn produces thermochemical data that will be used 
by other applications (e.g. by programs that fit this data and supply 
polynomials to modeling suites). Therefore, the Active Tables 
represent both a consumer and producer of data. This 
consumer/producer model continues up all the chemical scales, up to 
the numerical simulation stage (for the current scope of this project). 
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Systematization

Some examples of systematization:Some examples of systematization:
• Generator & recipient of data

[both can be a person (P) or an application (A)]
• In some case this can be simplified by selecting

a common exchange medium (M) (e.g. DAV)
• Manual vs. automatic (both are needed in CMCS)
• Synchronous vs. asynchronous

(async. is applicable to P → and → P xfers, as well as some A → A xfers, 
while other A → A xfers will be synchronous)

• Solicited vs. unsolicited
(e.g. solicited may require search capabilities, unsolicited will require 
subscription to notification)

• Exchange medium
(through DAV, through portal, through local file system, direct)

• Index of indirection
(depth of tree, when one xfer causes other dependent data xfers, etc.)

Initial focus (after discussion with Applications Workgroup):
development of API calls used by A → xfers to DAV, 
putting data used by Active Tables into xml format for use by others, 
posting output data, notifying & launching dependent applications

A → AA → P
P → AP → P

M → AA → M
M → PP → M
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Active Thermochemical Tables

Active Tables    Active Tables    ( “intelligent” databases centered around 
data dependencies and statistical self-consistency )

Active Thermochemical Tables (ATcT) are the first example of the 
Active Tables category and are a new paradigm to thermochemistry
• ATcT addresses and solves some important problems associated with the traditional 

sequential approach to evolving thermochemical values, such as:
• cumulative errors (lack of feedback to values obtained in previous steps)
• uncertainties that do not properly reflect the globality of data available
• hidden dependencies that prevent proper updates of “static” tables because

• Some advantages of Active Thermochemical Tables:
• output of the ATcT is superior to conventional tables because its values are globally consistent 

with all input data and error bars properly reflect all relationships presented as input
• allows painless propagation of new data and its consequences
• opens a new venue of rapid sharing of latest information (including tentative information)
• allows “what if” tests of new data for consistency with existing knowledge
• allows educational explorations, including Gedanken experiments
• can suggest new high-impact experiments/calculations
• pedigree documents are easily incorporated for examination

(see separate PowerPoint presentation for more information on Active Tables)
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Development

Active Tables development: Active Tables development: datastoresdatastores
• Blueprinting ATcT input datastores

• Hierarchical organization of information 
into LibrariesLibraries:

• UserNotes
• PublicNotes
• MainLibrary
• ArchiveLibrary
• BasementLibrary

• Hierarchical organization of information 
within a Library:

• General information:
• SpeciesDictionary, SpeciesCookbook, ElementsCookbook, …
• Bibliography

• Thermochemical data:
• ReactionDictionary, NetworkEncyclopedia, …
• AtomicLexicon, DiatomicCompositeLexicon, 

DiatomicCountLexicon, DiatomicHerzbergLexicon, 
DiatomicRRHOLexicon, PolyatomicCompositeLexicon, 
PolyatomicCountLexicon, PolyatomicHerzbergLexicon, 
PolyatomicRRHOLexicon, …
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Development
Active Tables development: Active Tables development: datastoredatastore sharingsharing
• Collaborative sharing of datastores used by ATcT as input

• Export of data in xml format
example: SpeciesDictionary.txt ⇒ SpeciesDictionary.xml (DAV)

⇒ ExtendedSpeciesDictionary.xml (DAV)

⇒
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Development

Active Tables development: Active Tables development: ATcTATcT KernelKernel
• ATcT Kernel has a number of Engines 

(Q engine, Search engine, Network engine, Output engine, etc)
• ~ 15 000 lines of Fortran 95 code so far

(~12 500 lines of permanent code & ~ 2 500 lines of testing code)
• Q engine is currently nearing the end of phase I

(the goal of phase I is to implement all strategies to calculating
Q function used in JANAF and Gurvich et al.)

• Implemented various functions needed to perform:
• direct (exact) count for gas phase atoms
• RRHO for all types of species
• NRRAO corrections for diatomics
• recovery of thermochemistry from empirical expressions for 

condensed and gas phases (Gurvich, NASA7)
• Currently implementing: 

• direct (exact) count for gas phase diatomics and polyatomics
• computed direct count for diatomics
• NRRAO corrections for polyatomics
• recovery of thermochemistry from empirical expressions for 

condensed and gas phases (Burcat, Chemkin)
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Development

Active Tables development: Active Tables development: ATcTATcT KernelKernel (cont.)(cont.)
•• Search engineSearch engine v 1.0 is in place

• Strategy of “increasing despair” (hierarchical/non-hierarchical & 
desperate/non-desperate approach) searches along the sequence:

• CAS #
• existing name or “chemist choice” formula (restrictive, “as is”)
• existing name or “chemist choice” formula (case insensitive)
• formula (“as is”, specific isotopes, non-isotopic, relaxed)
• case insensitive substring search
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Development
Active Tables development: Active Tables development: ATcTATcT KernelKernel (cont.)(cont.)
•• Output engineOutput engine

• user-determined or convenient fixed temperature schedules 
(JANAF/Gurvich/big Gurvich/ATcT/big ATcT)

• user choice of various units (J/cal/R)
• general format, or application specific format

(e.g. ready for Chemkin III FitDat application)
• will implement flexible format (user choice of quantities)

and xml-annotated format
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Development

Active Tables development: Active Tables development: NetworkNetwork
• Test network: assembled principal data needed to define the 

thermochemical network that includes GRI-Mech species (Excel file)
• Assembled small network pertinent to refinement of ∆H°f(OH) (Excel) 

(combined MICS and Chemical Sciences effort)
• For testing purposes developed Excel add-in that implements a simplified 

network solution strategy (applied to ∆H°f(OH) refinement problem)
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Development

Active Tables development: Active Tables development: GUI  & GUI  & ATcTATcT PortalPortal (early stages)(early stages)
• JAVA Application (can be modified into JetSpeed portlet or HTML)

• creates a portal environment to ATcT
• launches ATcT, passes input, displays output
• launches dependent applications (e.g. Chemkin III FitDat)
• graphically displays data (network, fit results)

Active Table 
Service

Service Launcher

Polyfit
Client

Active Table
Client

Reaction Viz
Client

Client Desktop

Web Services

Query Reaction Graph
Service

Polyfit 
Service

WebDAVPlot 
Service
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Development

Active Tables development: Active Tables development: Network VisualizationNetwork Visualization (early stages)(early stages)
• Graphical network visualization is an important component of the ATcT user 

interface that can be used during network analysis
• the graph visualization component is developed uses Graph Viz Engine
• nodes/edges clickable for more information
• launched through the JAVA GUI/Portal
• has the potential to display huge networks
• will work in a collaborative environment between remote researches
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